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PATIENTS AND METHODS
Between January 1987 and December 1997, 550
patients with 641 noniatrogenic lower limb arterial
injuries were admitted to our Metropolitan Vascular Unit.
This is a busy vascular unit in an area with high rates of
inflicted and accidental injuries. The unit receives referrals
from the province of KwaZulu-Natal and occasionally
from surrounding provinces. Although it was difficult to
obtain accurate details regarding time between injury and
hospital admission for all our patients, mean time between
injury and hospital admission in our area is 2 hours.1
Arterial injury to the lower limb was defined as individual
or combined injury to the common femoral, deep femoral,
superficial femoral, above- and below-knee popliteal, and
crural arteries. Combined above- and below-knee injuries
were defined as injuries involving one or more of the
major above-knee vessels and the below-knee popliteal
artery. Injuries to the deep femoral artery or one of the
crural vessels were excluded from this definition, because
injuries to these vessels are not limb threatening.
Low-velocity firearms-related injuries are defined as
those caused by hand guns (muzzle velocity of up to 300
m/s). High-velocity firearms-related injuries are defined
as those caused by rifles and semiautomatic rifles (muzzle
velocity ≥ 900 m/s). Determination of firearms-related
The management of extremity arterial injury in civil-
ians is a challenging task. Because most vascular surgeons
in the Western world attend to relatively small numbers of
these cases in their careers, management protocols are
usually based on the experience of others. In our region of
KwaZulu-Natal and over the last 11 years, arterial injuries
treated at this unit have markedly increased to reach epi-
demic proportions. We have also experienced a change in
the modality of injury from predominantly stab- and blunt
trauma–related injuries to predominantly firearms-related
injuries. In this study we retrospectively analyze our data
regarding patients with lower limb arterial injuries (LLAI)
and identify risk factors associated with limb loss in these
patients. We also discuss some of the controversial aspects
of managing such injuries in light of our own experience.
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Purpose: We sought to analyze the results of lower limb arterial injury (LLAI) management in a busy metropolitan vas-
cular unit and to identify risk factors associated with limb loss.
Patients and Methods: Between 1987 and 1997, prospectively collected data on 550 patients with 641 lower limb arte-
rial injuries were analyzed.
Results: The mechanism of LLAI was gunshot wounds in 46.1%, blunt in 19%, stabbing in 11.8%, and shotgun in 9.1%.
The most frequently injured vessel was the superficial femoral artery (37.2%), followed by the popliteal (30.7%), crural
(11%), common femoral (8.7%), and deep femoral (5.3%) arteries. In 3.4% of cases, there was a combined injury on
either side of the knee (ipsilaterally). Associated injuries included bony injury in 35.1% of cases, nerve injury in 7.6%,
and remote affecting the head, chest, or abdomen in 3.6%. Surgery was carried out on 96.2% of cases with a limb sal-
vage rate of 83.8% and a survival of 98.5%. In spite of a rising trend in LLAI, our total and delayed amputation rates
remained stable. On stepwise logistic regression analysis, significant (P < .01) independent risk factors for amputation
were occluded graft (odds ratio [OR] 16.7), combined above- and below-knee injury (OR 4.4), tense compartment
(OR 4.2), arterial transsection (OR 2.8), and associated compound fracture (OR 2.7).
Conclusion: LLAI carries a high amputation rate. Stab injuries are the least likely to lead to amputations, whereas high-
velocity firearm injuries are the most likely to do so. The most significant independent risk factor for limb loss was
failed revascularization. (J Vasc Surg 2001;33:1212-9.)
injury type was based on history, bullet size when found,
and clinically by extent of associated tissue damage.
Data processing and statistical analysis
Patient data were obtained from a comprehensive
database of all admissions to the vascular unit since the
year 1986. Data are prospectively entered into this data-
base on patient discharge.
Statistical analysis was performed by use of the SPSS
statistics software program (SPSS Inc, Chicago, Ill). The
Fisher exact test was used for the univariate risk factor
analysis of variables related to amputations; customary
caution should be considered when the results of this test
are interpreted because of the multiplicity of analysis.
Stepwise logistic regression analysis was used to identify
independent risk factors for amputations. P was assumed
to be significant if less than or equal to .01 in all tests.
Primary patient management
During the early part of the study and on presentation,
patients were assessed, and resuscitation protocols were
initiated if signs of hypovolemic shock were present. As of
1993, patients were managed according to Advanced
Trauma Life Support guidelines.2 The presence of hard
signs of arterial injury3 (reduced or absent distal pulse,
arterial bleeding, expanding hematoma, pulsatile
hematoma, and the presence of a thrill or bruit at site of
injury) was considered an indication for surgery, and no
further specific investigative measures were taken. The use
of a hand-held Doppler scanner as a diagnostic aid was
introduced in the latter part of the study. An
ankle/brachial index of less than 1 in the affected limb was
considered as a positive sign of arterial injury. For patients
with soft signs of arterial injury (proximity injury, large
nonpulsatile hematoma), angiography was requested, and
patients with positive findings were offered surgery.
Indications for angiography
In addition to patients with soft signs of arterial injury,
angiography was requested as a standard for patients with
three or more penetrating injury sites, multiple sites of dis-
located long bone fractures, and for those with knee dis-
location regardless of clinical findings. Only a minority of
patients fell into one or more of these categories, therefore
angiography was not needed in most cases. If angiography
reveals an isolated injury to the deep femoral artery or one
of the crural vessels, these were embolized (Fig 1), and
follow-up duplex scanning is performed a week later to
exclude false aneurysm formation.
Surgical management
After initial resuscitation and assessment, patients with
confirmed arterial injury were operated on as soon as pos-
sible, under general anesthetic and by an experienced vas-
cular surgeon.
Arterial injury. Operative explorations of these
injuries were performed according to standard arterial
exposure and repair procedures. Exposure is made
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through an incision, with the approximate site of injury at
its center. After the relevant arterial segment is controlled,
the back-flow and in-flow are assessed, and an embolec-
tomy catheter is routinely passed distally and proximally.
The insertion of arterial shunts at this stage is not rou-
tinely used and is reserved for damage control where long
length or complex grafting is required in critically injured
patients. Only two patients required such management
over the last 5 years of the study. In these situations, a
Pruitt-Inahara arterial shunt is inserted, and the patient’s
other injuries are attended to. After the patient’s general
condition is stabilized, the shunt is removed, and formal
repair is carried out. Although systemic administration of
heparin is not used in the management of arterial injuries
in our institute, arterial segments are routinely and liber-
ally flushed with heparinized saline solution after
thrombectomy.
Fig 1. Arteriogram of patient diagnosed with large thigh
hematoma but normal distal pulses after low-velocity firearms-
related injury. A, Transsected deep femoral artery with false
aneurysm formation. B, Coil was placed radiologically at injured
end. No further extravasation of dye is seen.
A
B
The arterial repair method depended largely on injury
type and modality. Although only 44% of stab injuries
required grafting, this figure increased to 65% for
firearms-related injuries and 72% for blunt injuries.
Firearms-related and blunt trauma injuries are usually
associated with long segment damage and require graft-
ing in their majority (Fig 2). If arterial grafting was
required, reversed contralateral long saphenous vein
grafts were used in preference to synthetic or ipsilateral
vein grafts.
Venous injury. If simple venous injury was found,
this was repaired by primary suture; complex injuries such
as those requiring vein grafting were ligated.
Fasciotomy. For our patients with LLAI, we adopt a
liberal attitude toward open four-compartment fasciotomy
through both medially and laterally placed incisions. The
procedure was performed therapeutically whenever a clin-
ically tense compartment was detected. Prophylactic fas-
ciotomy was performed in the following situations:
presence of combined arterial and venous injuries and
presence of ischemic sensory or motor deficit.
In limbs of questionable viability, fasciotomy was per-
formed before arterial exploration, and the viability of all
muscle groups was directly assessed. Viability assessment
was by appearance, as well as by contractility on touch and
electrical stimulation. If the superficial posterior compart-
ment in addition to one or more other compartments
were found to be nonviable, the limb was deemed unsal-
vageable, and primary amputation was performed. If only
the anterior or lateral compartment was found to be non-
viable, the surgeon proceeded to limb revascularization
followed by reassessment and aggressive debridement of
nonviable muscles. As for prophylactic fasciotomies, these
are performed on completion of repair to minimize expo-
sure and blood loss.
Associated injuries. As a rule, arterial injuries were
repaired before orthopedic or nerve injuries. In our expe-
rience, this order shortens limb ischemia time and is asso-
ciated with a very low incidence of complications
attributed to orthopedic manipulation.4 After orthopedic
management, limb vascularization was clinically assessed
by the vascular surgeon to ensure integrity of repair before
reversal of anesthesia.
For clean complete nerve transsection (eg, stab wound
injuries) and for partial nerve transsection, primary repair
was carried out. When nerve transsection was due to
firearms-related injury, nerve endings were identified and
marked for delayed secondary repair.
Completion angiography. This was routinely per-
formed after repairs to the superficial femoral or popliteal
vessels regardless of graft functionality. After completion
of repair, the artery is directly punctured proximal to the
anastomosis site, and an arteriogram is obtained. If
angiography revealed a potential problem with the anasto-
mosis site or inadequate runoff, the procedure was revised
accordingly.
Tissue debridement. When injuries were due to
high-velocity firearms, close range shotguns, or crushing,
careful inspection of the missile tract or the injury area was
carried out, and tissues of questionable viability were
debrided. Tracts created by stab wounds and low-velocity
firearms-related injuries were not explored, and only lim-
ited skin debridement with primary closure was performed
when required.
Amputation. Primary amputation was defined as
amputation on admission and without an attempt at revas-
cularization. This was carried out whenever limb salvage
was deemed impossible. The indications for primary
amputation were extremely mangled limbs, fixed skin
staining, gangrene, and nonviable superficial posterior
compartment plus one other compartment on fasciotomy.
Most such amputations in this series were at an above-
knee level (96%). Delayed amputations were defined as
amputations performed after revascularization and within
the same admission.
Repair surveillance. Because most of our patients are
young adults with no chronic peripheral vascular disease,
we always expect restoration of at least one ankle pulse
after operation. Limb vascularity was assessed hourly for
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Fig 2. Low-velocity firearms-related proximity injury. A, Contused
occluded vessel with collapsed distal segment. B, Severe intimal
damage associated with this injury.
A
B
the first 24 hours after operation. Failure to detect any
ankle pulsation clinically or with a hand-held Doppler
scanner and the presence of signs of limb ischemia indicate
repair failure. In this situation the circumstances leading to
injury, the operative procedure performed, the findings on
completion angiography together with the patient’s gen-
eral status are reevaluated, and a decision is made regard-
ing reexploration or conservation.
RESULTS
Of the 550 patients studied, 529 underwent surgery.
Table I shows the demographic data related to these
patients. Median (range) hospital stay was 13 (1-67) days
for this series.
Mortality rate
Of all patients studied, nine died during their hospital
stay (98.5% in-hospital survival). The causes of death were
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multiple injuries in four and postoperative multiorgan fail-
ure in five.
Amputation rates
The overall amputation rate during the study period
was 16.2% (89 amputations). Of these, 25 amputations
were performed primarily when limb salvage was deemed
impossible at presentation.
Tables II and III show the distribution of primary and
delayed amputations on the basis of mechanism of injury
and artery injured, respectively. Table IV shows the uni-
variate analysis of risk factors associated with amputations
based on the following six categories:
Mode of injury. The most frequent cause of injury
was that resulting from low-velocity firearms (40.4%). All
types of firearms-related injuries constituted 65% of all
injuries.
High-velocity firearms-related injury was the highest
Table I. Demographics and injury modality distribution of patients with lower limb arterial injuries
Variable Men (n = 480) Women (n = 70)
Median (range) age in years 24 (2-70) 35 (3-75)
Firearm injury 325 (68%) 28 (40%)
Stab injury 65 (13.5%) 11 (15.7%)
Blunt injury 90 (18.8%) 32 (45.7%)
Amputation 75 (15.6%) 14 (20%)
Percentage is of total number of patients in each column.
Table II. Amputation in relation to type of injury
Primary amputation (n = 25) Delayed amputation (n = 64)*
Injury type No. % of total No. % of total
Blunt (n = 123) 5 4.1% 25 20.3%
Low-velocity firearm (n = 219) 6 2.7% 19 8.6%
High-velocity firearm (n = 76) 10 13.1% 12 15.8%
Shotgun (n = 59) 3 5.1% 9 15.3%
Stab (n = 76) 1 1.3% 3 3.9%
*The discrepancy in numbers is due to concomitant multiple injuries in some of the patients.
Table III. Amputation in relation to anatomic site of arterial injury
Primary amputation (n = 25) Delayed amputation (n = 64)
Injury site No. % of total No. % of total
Common femoral (n = 55) 0 0 4 7.2%
Deep femoral (n = 34) 1 2.9% 0 0%
Superficial femoral (n = 238) 12 5% 17 7.1%
Above-knee popliteal (n = 129) 13 10% 21 16.3%
Below-knee popliteal (n = 86) 4 4.7% 16 18.6%
Combined above- and below-knee (n = 22) 3 13.6% 7 31.8%
Crural (n = 98) 1 1% 6 6.1%
variable associated with limb loss in this category (ampu-
tation rate of 28.9%, odds ratio [OR] 2.5). Stab injuries
were the least likely to be associated with limb loss (ampu-
tation rate 1.7%, OR 0.3).
Site of injury. The most frequently injured artery was
the superficial femoral artery, comprising 240 injuries
(37.2%). The least injured vessel was the peroneal artery,
with 18 injuries (2.8%). Above-knee popliteal artery
injuries carried the highest rate of limb loss (amputation
rate 25.6%, OR 2.24).
Clinical findings on admission. The presence of
sensory or motor dysfunction at time of presentation was
associated with a high incidence of amputations (34.8%,
OR 4.5). Similarly, a tense compartment on presentation
was associated with a significantly increased risk of limb
loss (31.9%, OR 3.8).
Associated injuries. The presence of compound frac-
tures in association with lower limb arterial injury had the
highest incidence of limb loss in this category (24.8%, OR
2.1). Venous, nerve, or remote injuries were not signifi-
cant variables associated with increased risk of limb loss.
The most common associated injury was venous (26%).
The injured venous segments in all these patients were
related to the corresponding arterial segment.
Type of injury on exploration. Arterial transsec-
tion was associated with the highest risk of limb loss
(22%, OR 2).
Procedure performed and postoperative outcome.
Of the injuries, 49.1% required interposition vein grafts,
whereas 9% had prosthetic interposition grafts. None of the
different methods used for repair was individually associated
with increased risk of limb loss. Reexploration for graft
occlusion was performed in 19 patients. The highest risk
factor for limb loss in this category was failed revasculariza-
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Table IV. Univariate analysis of different factors related to amputations after LLAI
Amputation
Variable No. of injuries No. of amputations OR (95% CI)* P value
Mode of injury
Blunt 123 30 2.01 (1.2-3.3) .005
Stab 76 4 0.3 (0.09-0.7) .002
Low-velocity firearm 222 25 0.5 (0.3-0.9) .006
High-velocity firearm 76 22 2.5 (1.4-4.3) .002
Shotgun 59 12 1.4 (0.7-2.7) .2
Vessel injured
Common femoral 55 6 0.6 (0.25-1.4) .2
Deep femoral 34 0 0.1 (0.02-1.1) .02
Superficial femoral 238 32 0.7 (0.4-1.1) .07
Above-knee popliteal 129 33 2.24 (1.4-3.6) .001
Below-knee popliteal 86 23 2.2 (1.3-3.7) .005
Combined above- and below-knee 22 10 7.2 (2.6-20.1) <.001
Crural 99 11 1.1 (0.6-2.3) .4
Clinical findings
Compartment rigidity 138 44 3.8 (2.4-6.1) <.001
Gangrene 15 10 11.9 (3.9-35.8) <.001
Neurologic deficit† 132 40 3.3 (2-5.2) <.001
Associated injuries
Simple fracture 67 18 2.1 (1.2-3.9) .01
Compound fracture 125 31 2.1 (1.3-3.4) .003
Nerve injury 42 6 0.8 (0.3-2.1) .5
Remote injury 20 3 0.9 (0.3-3.1) .6
Venous injury 144 15 0.5 (0.3-0.9) .02
Type of injury on exploration
Arteriovenous fistula 46 1 0.1 (0.01-0.8) .002
False aneurysm 88 4 0.2 (0.08-0.6) <.001
Arterial laceration 111 11 0.5 (0.3-1) .03
Arterial transsection 209 46 2 (1.3-3.2) .002
Arterial thrombosis 106 18 1.1 (0.6-1.8) .5
Procedure performed and outcome
Artery tied 64 11 1.1 (0.5-2.1) .5
Arterial suture/patch 109 9 0.45 (0.22-.93) .01
Vein graft 317 40 0.7 (0.4-1.1) .08
Prosthetic graft 58 11 1.4 (0.7-2.9) .2
Vein tied 92 14 0.9 (0.5-1.7) .5
Fasciotomy 258 46 1.2 (0.7-1.9) .22
Reexploration 19 7 3.1 (1.2-8.4) .02
Failed revascularization 32 14 5.2 (2.4-11) <.001
*Odds ratio (95% CI).
†With or without nerve injury.
tion caused by graft occlusion. In total, there were 27
occluded grafts, with eight resulting in limb loss. Table V
shows the distribution of repair type, graft used, and graft
outcome in relation to injury site.
The fasciotomy rate for this series was 46.9% (258 fas-
ciotomies). More than half of these (53%) were performed
therapeutically for compartment syndrome release.
Venous repair was possible in 61% of the venous
injuries. The remaining injuries were ligated.
Multivariate analysis of amputations
In this analysis, 34 preoperative, intraoperative, and
postoperative variables were entered. Five factors were
identified as independently associated with increased risk
of amputations. These were the presence of tense com-
partment at presentation, the presence of limb neurologic
deficit at presentation, association of lower limb arterial
injury with compound fractures, arterial transsection on
exploration, and occluded graft. Table VI shows the rela-
tive risks and P values for these variables.
DISCUSSION
In this study, we have reviewed our experience of what
may be the largest reported number of civilian LLAIs.
Although LLAI in this series was associated with a low
mortality rate, it carried a fairly high rate of limb loss,
which is obviously a significant morbidity for this young
patient population.
Over the years, we have developed a management plan
for LLAI that has helped in maintaining a reasonably con-
stant amputation rate in spite of increasing patient num-
bers. In the following section, we cover some areas of
discussion regarding our experience in managing these
injuries.
Although all effort should be made to minimize
ischemia time, it is difficult to accurately quantify the effect
of this factor on the overall limb salvage rate. The severity
of tissue ischemia depends not only on its duration but also
on the level of arterial injury, extent of soft tissue damage,
and the efficiency of collateral circulation. This explains the
lack of correlation between ischemia time and outcome
reported by some authors.5 It is not uncommon to see
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patients with nonsalvageable limbs after 4 to 5 hours of
ischemia, whereas others with more than 12 hours of
ischemia are treated successfully. We think that it is more
relevant to identify signs of severe ischemia such as com-
partmentization or loss of sensation or function than to
rely on the absolute ischemia time for predicting outcome.
Although there is little controversy regarding the indi-
cations and types of arterial repairs, the use of adjuvant
therapies and techniques such as systemic administration
of heparin and arterial shunting remain debatable. Some
authors advocate full administration of heparin as a rou-
tine,6 others for blunt trauma only.7 In spite of adminis-
tering full doses of heparin to their patients, Wagner et al7
reported a limb salvage rate of 85% after blunt popliteal
injury. This was very close to the limb salvage rate for the
same type of injury in this series (84%). Because of the
high incidence of long bone fractures associated with this
type of injury in our patients (72%), we have thought it
unwise to systemically administer heparin to such patients
for the risk of hemorrhage. However, it has been our prac-
tice to flush the distal arterial tree with heparinized saline
solution (5000 U/L).
The use of temporary arterial shunting to minimize
ischemia time has been used by several authors for the
management of multiply injured limbs.8-10 This technique
allows for limb perfusion, although associated bony and
soft tissue injuries are addressed. In our experience, how-
Table V. Type, distribution, and outcome of arterial repairs
Graft Suture/patch
Vein (n = 317) Failed Prosthetic (n = 58) Failed (n = 109) Failed
Common femoral 20 2 (10%) 12 0 ( 19 1 (5.3%)
Superficial femoral 143 6 (4.1%) 27 1 (7.3%) 41 2 (4.9%)
Deep femoral 6 0 ( 3 0 ( 5 0 (
AK popliteal 79 8 (10.1%) 8 1 (12.5%) 22 1 (4.5%)
BK popliteal 53 9 (17%) 6 0 ( 17 1 (5.9%)
Crural* 16 0 ( 2 0 ( 5 0 (
Total 317 25 (7.9%) 58 2 (3.4%) 109 5 (4.6%)
*Includes the posterior tibial, anterior tibial, and peroneal arteries.
Table VI. Multivariate analysis of factors related to
lower limb amputation after arterial injury
Variable OR (95% CI)* P value†
Occluded graft 16.7 (4.1-68.5) .0001
Combined above and 4.4 (1.4-14) .01
below knee injury
Compartment syndrome 4.1 (2.2-7.8) <.0001
Arterial transsection 2.8 (1.4-5.3) .001
Compound fracture 2.7 (1.4-5.2) .003
Stepwise logistic regression analysis of 528 patients with complete data.
Based on the analysis of 34 variables.
*Odds ratio (95% CI).
†χ2 test.
ever, we seldom encounter a situation where nonarterial
injuries take priority, and we think that it is better to pro-
ceed with revascularization as the initial step.
As mentioned previously, we preserve shunting for
patients who have critical remote injuries such as thoracic
or abdominal injuries or for those who have resistant
hypovolemic shock and severe metabolic derangement. In
these patients, shunts are inserted as a temporary measure
for limb perfusion and as a part of damage control strat-
egy. Once the patient’s general condition is stabilized, for-
mal repair can then be carried out safely.
Venous repair remains one of the most controversial
subjects related to the management of combined arterial
and venous injuries. Although some reports continue to
demonstrate a correlation between combined arterial and
venous injury and limb loss,11 others have found no corre-
lation between combined arterial and venous injury and
each of the need for fasciotomy12 and limb loss.13,14 Venous
repair by means other than simple lateral suturing or end-
to-end anastomosis is a time-consuming process with
uncertain benefit.14 Although long-term effects after
venous ligation are minimal,15 failure of such repair may be
associated with a high incidence of pulmonary embolization
(22%).15 Our practice has been to use simple repair and, if
this proves impossible, ligation. In this series, we have been
unable to demonstrate any adverse influence of venous li-
gation on limb salvage. Occasionally and in the presence of
obviously high venous pressure after restoration of arterial
flow, venous continuity has been restored by use of a vein
graft. Others, however, showed that up to 39% of such
repairs fail within 7 days.11 We consider the essence of
venous repair to be simplicity and time conservation.
In our experience, we consider fasciotomy as a crucial
therapeutic adjunct to LLAI. Although fasciotomy is
absolutely indicated in the presence of an obviously tense
compartment on presentation, its relative indications are
less well defined. Some authors recommend performing
fasciotomy prophylactically when the limb ischemia time is
more than 6 hours.16 However, and as mentioned previ-
ously, the absolute ischemia time should not be the sole
indicator of the limb’s degree of ischemia.
In this series, we had a relatively high rate of fas-
ciotomy (46%). More than half of these were absolutely
indicated because of the presence of compartment syn-
drome on admission.
Although the presence of compartment syndrome on
admission was associated with increased risk of limb loss,
the most significant independent risk factor in this series
was failed revascularization. It is therefore imperative that
such injuries are managed by experienced surgeons with
facilities to perform on-table angiography and close post-
operative monitoring. Once graft occlusion has been
detected, this should be reexplored whenever possible and
the problem corrected. However, in a certain group of
patients and in spite of satisfactory completion angiogra-
phy and stable postoperative course, graft occlusion still
occurs. In these patients, graft failure is most likely due to
small-vessel thrombosis and, hence, their poor prognosis.
The use of intraoperative thrombolysis may be of some
benefit in these patients.
Arterial transsection and compound fractures were
also significant independent factors for limb loss. These
injuries are usually associated with significant interruption
of collateral circulation either because of propagating
thrombosis in the former or extensive soft tissue damage
in the latter. For the same reason, combined above- and
below-knee injuries also carry a high risk of limb loss.
In this series, high-velocity firearm injuries carried the
highest risk of primary limb loss. These injuries are usually
associated with significant soft tissue damage and are more
likely to affect the arterial supply at more than one level.
The other significant factor associated with primary ampu-
tation was combined above- and below-knee injuries.
These injuries lead to severe interruption of the main, as
well as collateral blood supply; hence, the higher risk of
critical ischemia and limb loss. In contrast, stab injuries,
which are associated with minimal tissue damage, had only
a 1% incidence of primary amputation.
Although patients with rigidity involving all muscle
compartments, fixed skin staining, a severely mangled limb
with major nerve injury, or nonviable muscles on fas-
ciotomy clearly require primary amputation, the decision is
more difficult when these signs are early and patchy. A deci-
sion to primarily amputate a limb that stands a chance of sal-
vage can have serious implications on the patient’s life and
functionality. To address this clinical dilemma, various limb
viability scores were devised,17-19 but these scoring systems
have not solved the problem because none has a 100% neg-
ative predictive value. These scoring systems therefore can-
not replace an experienced clinical assessment.20
In summary, LLAI management is a complex process
requiring experienced multidisciplinary approach.
Although the mode and type of injury can adversely affect
outcome, the most important factor for limb salvage is
successful intervention. This should be carried out
promptly by experienced surgeons in an adequately
equipped environment.
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